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ABSTRACT

The San Diege Marine Life Refuge Area of Special Biological Significance
(ASBS) is Tocated in La Jolla Bay, adjacent to Scripps Institute of
Oceanography, La Jolla, San Diego County.

The San Diego Marine Life Refuge ASBS is part of the San Diego-

La Jolla Underwater Park. The park has a total surface area of 5,977
acres while the surface area of the ASBS is approximately 92 acres.

The San Diego Marine Life Refuge ASBS includes three distinct
habitats: a broad, sandy shelf; a concrete pier piling system; and an
intertidal mudstone reef complex of dikes, boulders, and ledges. There-
fore, the ASBS contains organisms representative of a sandy substrate
and a rocky reef, while the pier exhibits a Timited rocky biota.

This ASBS is immediately north of the San Diego-La Jolla Ecological
Reserve ASBS, with which it shares many of the same species and organisms
(Kobayashi, 1979).

Sailing, shore fishing, snorkeling, SCUBA diving, surfing, body
surfing, and tide pooling are some of the water-use recreational activ-
ities that occur within the Refuge; sportfishing and commercial fishing,
whale-watching, water-skiing, and jet-skiing occur in waters immediately
adjacent to the ASBS. |

There appear to be no actual point source pollution threats except
that of sewage spills during periods of heavy rainfall. This threat
appears minimal to the ASBS as the waters have not been found unsafe
when tested.

Consideration should be given to the deliberate development of a
program of periodic but regular monitoring of the San Diego Marine Life
Refuge Area of Special Biological Significance. The status of protec-
tion afforded this designated area can only be accurately evaluated
through such continuing surveys.
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FINDINGS AND CONCLUSIONS

The reconnaissance survey of the San Diego Marine Life Refuge Area
of Special Biclogical Significance (ASBS) yielded the following findings
and conclusions:

Findings

1. The intertidal and subtidal waters of the ASBS contain
representatives of three distinct habitats:
a. A broad sandy shelf ranging from the shoreline down to
depths of 40 feet (12 m).
b. A pier, with concrete pilings embedded in a sandy bottom
to depths of 20 feet (7 m).
c. An intertidal reef system of dikes, boulders, and ledges.
2. The flora and fauna of these areas reflect the substrate, with
characteristic differences obvious between sand, pier pilings, and rocks.
3. There are two components of the biota which can be characterized
as unique: the California halibut, Paralichthys californicus; and the
grunion, Leuresthes tenuis. Each of these attracts an interest to the
ASBS that is probably disproportionate to its role in the community
dynamics of the habitat, but each is profound in its influence on humans.
4. The designation of this ASBS as a regulated marine life area
offers protection to those species subject to human collection, such as
many tidepool invertebrates and attached plants. The San Diego Marine
Life Refuge ASBS includes the area around Scripps Pier and the small
rocky reef adjacent to shore just north of the pier. It is an area that
protects attached plants and invertebrates, but permits the taking of
fish. It does not include the head of the Scripps branch of La Jolla
Submarine Canyon.




INTRODUCTION

The California State Water Resources Control Board, under Resolution
No. 74-28, designated certain Areas of Biological Significance (ASBS)
in the adoption of water quality control plans for the control of wastes
discharged to ocean waters. The ASRS are intended to afford special
protection to marine 1ife through prohibition of waste discharges within
these areas. The concept of "special biological significance” recognizes
that certain biological communities, because of their value or fragility,
deserve very special protection that consists of preservation and mainten-
ance of natural water quality conditions te practicable extents (from
State Water Resources Control Board's and California Regional Water
Quality Control Board's Administrative Procedures, September 14, 1970,
Section XI. Miscellaneous--Revision 7, September 1, 1972).

Specifically, the following restrictions apply to ASBS in the
imp]ementation of this policy:

1. Dischérge of elevated temperature wastes in a manner that
would alter natural water quality conditions is prohibited.

_ 2. Discharge of discrete point source sewage or industrial process
wastes in a manner that would alter natural water quality conditions is
prohibited.

3. Discharge of wastes from nonpoint sources, including but not
Timited to storm runoff, silt and urban runoff, will be controlled to
the extent practicable. In control programs for wastes from nonpoint
sources, Regional Boards will give high priority to areas tributary to
ASBS.

4. The Ocean Pian, and hence the designation of areas of special
biological significance, is not applicable to vessel wastes, the control
of dredging, or the disposal of dredging spoil.

In order for the State Water Resources Control Board to evaluate
the status of protection of the marine resources of this designated
ASBS, a reconnaissance survey integrating all available hydrographic,
geologic, and biological information was prepared under contract by Bert
Kobayashi, University of California, San Diego. This report is one of a
series being prepared by California Department of Fish and Game under an
Interagency Agreement with the State Board.



The San Diego Marine Life Refuge ASBS is an area of keen scientific
interest. Its close geographical proximity to Scripps Institution of
Oceanography has undoubtedly contributed significantly to the large
numbers of research projects conducted there. This area contains three
(3) distinct biotic habitats: a gradual sloping sandy bottom; a pier
complex with concrete pilings embedded in a sandy bottom; and a rocky
intertidal reef.

Further, this area receives heavy recreational use--sunbathing,
fishing, swimming, surfing, snorkeling, SCUBA diving, body-surfing,
sailing, power boating, jet skiing, water skiing, picnicking, volleyball,
frisbee throwing, and jogging are the most popular.

The head of the Scripps branch of the La Jolla Canyon approaches
within 100 meters of the shoreline and is immediately adjacent to this
ASBS. This steep-sided, mudstone canyon is the only lccal site of
spectacular valleys and vertical walls for divers. As cone of the few
areas that abound with the purple~hinged rock scallop and the pink sea
whip, there is a logic to future inclusion of this area as part of this
ASBS.

The designation of this area as an ASBS is valid and should ensure
its retention as a viable site for the muitiple uses to which it is now
subjected, without overtly changing the natural ecology of its biota.



The composition of the plant cover of the subtidal substrate was
noted at l-meter intervals along the transect. The dominant or conspic-
uous plants were noted, and an estimate of abundance was made: R (rare)
= 1—2/m2; F (few) = 3-5/m2; € (common) = 6*50/m2
than 50/m2.

The animal species in the subtidal environment at each meter-interval
were listed, and abundance was estimated for the more conspicuous species

; A (abundant) = more

at 5-meter intervals. The observations were Timited to benthic epifauna
and pelagic macro-animals.

Identifications of some organisms proved to be difficult with
available keys; in all cases, identification was determined to the
lowest unquestioned taxon, and different species within the same taxon
were differentiated, even though unidentified.



PHYSICAL AND CHEMICAL DESCRIPTION

Location and Size

The San Diego Marine Life Refuge Area of Special Biological Significance
is located at 32° 52' north latitude, 117° 15' 16" west longitude, in La
Jolla, San Diego County. The seaward boundaries are formed by a line
extending 1,000 feet westward from the mean high tide line along the
north boundary of the San Diego-La Jolla Ecological Reserve Area of
Special Biological Significance. The shoreward boundary line is the
mean high tide line (Figure 1). This San Diego Marine Life Refuge Area
of Special Biological Significance (ASBS) is part of the San Diego-lLa
Jolla Underwater Park. The park extends from Point La Jolla westward,
then northerly to the City of San Diego limits, a north-south distance
of approximately seven (7) miles along a line about one (1) mile out
from the shoreline for a total surface area of 5,977 acres. The surface
area of the San Diego Marine Life Refuge ASBS is approximately 92 acres,
or 37 hectares.

The Tegal description of the ASBS, given in Areas of Special Biological
Significance, California State Water Resources Control Board, July 1876

(page 13), reads:

"Ocean waters within that portion of Fish and Game District
19 consisting of that certain strip of land lying between the
westerly edge of Pueblo Lot No. 1298 of the Pueblo Lands of the
City of San Diego, according to the official map of said pueblo
lands as made by James Pascoe, and filed in the office of the
County Recorder of said County of San Diego, and the mean high tide
-Tine opposite to and west of said pueblo lot, which said strip of
land is bounded on the north by the northerly boundary tine of said
pueblo Tot extended westerly and on the south by the southerly
boundary line of said pueblo lot extended westerly; together with
the state waters of the State of California adjacent thereto, being
those state waters which 1ie between said extended northerly and
southerly boundaries of said pueblo lot and extend westerly from
said mean high tide 1ine for a distance of 1,000 feet."



The shoreline boundary of the ASBS 1is 0.56 miles (0.9 km) in
length. Along the shoreline, the southerly 0.4 miles (0.64 km) is
composed of a wide sandy beach, whereas the northerly 0.16 miles (0.26 km)
is variable, depending on seasonal changes as a narrow sandy beach
or a boulder-strewn sandy beach. The extreme northern shoreline tip of
the ASBS is composed of a rocky, mudstone dike running in a northeast-
southwest direction. Ledges and boulders extend seaward of the 5 to 10
foot (1.5 to 3 m) wide dike for a distance of approximately 35 meters at
its widest point. The dike rises 5 to 6 feet (1.5 to 2 m) above the
surrounding basement and extends seaward in a southwesterly direction,
and s visible as Dike Rock 100 meters south of the reef complex. The
depth around the base of Dike Rock is about 10 feet (3 m) at high tide.

Nearshore Waters

The general submarine topography in the La Jolla Basin area can be
described as a narrow continental shelf, traversed by a submarine canyon
that approaches to within 328 to 984 ft. (100 to 300 m) of the shore.
The canyon empties into the broad San Diego Trough, which is a part of
the irregular submarine region of deep basins and intervening ridges
termed the Southern California Continental Borderland.

Elements of the California Current and the Southern California
Counter Current influence the ocean waters in the La Jolla area; addit-
ionally, late summer and winter Santa Ana winds from the northeast, or
the prevailing north/northwest winds during the spring, promote periods
of upwelling. The Oceanside Cell of sand transport flows southward and
empties an estimated 260,000 cubic yards of sand annually into the
Scripps branch of the submarine canyon. A small amount of sand bypasses
this branch of the canyon and is depositied on La Jolla Shores Beach
(Keen, 1976). Sand flowing further south is emptied into the La Jolla
branch of the canyon complex (Shepard and Inman, 1951, and Inman, 1953).
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beach from beachfront property throughout the major part of the La Jolia
Shores beach. The high ridge to the east fronts the beach at the Scripps
Institution of Oceanography campus and runs northward along the shore-
line to Del Mar.

Although there are no significant natural watersheds within the San
Diego Marine Life Refuge ASBS, a paved roadway leading down Black's
Canyon approximately 500 yards (457 m) north of the ASBS concentrates
storm runoff. Further, the sea wall that fronts the Scripps Institution
of Oceanography campus is studded with nearly 20 runoff outlets; these
are not all functional at the current time. The active drains discharge
excess or used sea water from the various buildings and laboratories at
Scripps; this discharge empties directly onto the sandy beach fronting
the campus. The large, 50-foot (17 m) long concrete filtration system
at the base of the Scripps pier has a continual overflow along the top
half of the structure.

There are several other drainage pipes emptying into the ASBS area.
A 12 in. outlet is situated along a dirt c¢liff that fronts the beach
immediately south of the Scripps sea wall. This drains storm runoff
from the surrounding area. Two large 36 in. pipes coliect and drain the
sea water systems from the Marine Biology building at Scripps (active
virtually all the time) and from the buildings north of the Marine
Biology building.

Climate

The warm, moderate weather of the San Diego region is due to the
subtropical high pressure of the northeastern Pacific. In the fall and
early winter, this high pressure is frequently centered over Nevada and
produces dry winds known in southern California as Santa Anas. These
winds are usually warm and produce La Jolla's high temperatures in late
September and the early winter months.

The monthly median temperatures for the minimum daily temperatures
range from 45° to 48° F (8° to 9° C) in the winter and to about 62° to
64° F (17° to 18° C) in the summer months; the maximum daily temperatures
range from 57° to 59° F (14° to 15° C) in the winter and spring months
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to 68° to 72° F (20° to 22° C) in the late summer and early fall months
(Appendix 1). Rainfall is largely concentrated in the winter months,
although infrequent tropical squalls deposit significant rain during the
summer.

The sea state of the La Jolla Basin waters is generally calm and
smooth, with wind waves of less than two feet. Swells at the pier
usually come from the west to west-northwest, although winter storm swells
come from a more southerly direction. Waves have an average height of only
1 to 2 feet (although there are winter storms that produce waves of
eight feet or greater in the vicinity of the Scripps pier).
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BIOLOGICAL DESCRIPTICN

Subtidal Biota

Although the number of plants and animals occurring in the subtidal
environment of the San Diego Marine Life Refuge ASBS is limited, many
uncommon or transient species move through the area. This is especially
true for many fishes. Furthermore, none of the species of organisms
occurring at the ASBS are endemic to this area only; all of them are
widely distributed and occur in similar habitats throughout southern
California. It was impossible to encounter all or even most of the
species that could possibly occur during the interval of this survey;
the listing of species reported for each habitat is thus incomplete.
The seasonal changes that occur in any habitat or the subtle differences
between similar habitats could not be adequately documented due to the
limited scope of this survey and partly to unfavorable diving conditions
from the beginning of January through March. Nevertheless, there is a
sufficiency of data that includes a listing of species for each of the
three distinct habitats. The pier and rocky reef systems were consid-
ered under the intertidal area, whereas the sandy substrate was effect-
ively classed under both the subtidal and intertidal areas. Appendix
I1 summarizes the data for the sandy subtidal areas.

No attached plants were found in any of the sandy areas observed.
Whole plants, or parts of specimens in different stages of decompo-
sition, were noted during dives into the area.

The number of animal species that are found in the sandy areas of
the ASBS is nearly as restricted as observed for the plants, aithough
many species of animals not normally tiving on or over sand are carried
there by currents or employ this area as transportation corridors. The
t1ist given in Appendix II is not all-inclusive; rather, it lists those
species which are common, abundant, or widely distributed. The shallow
depths (less than 40 ft. or 14 m) of the sandy subtidal areas within the
ASBS and the clay-banked walls of the La Jolla branch of the La Jolla
Submarine Canyen, contained within the San Diego-La Jolla Ecological



Reserve ASBS, account for the major differences between the sandy sub-
strate listings of the two areas.

The species, which by virtue of abundance or by freguency of occur-
rence, dominate this area include the burrowing anemone, Harenactis
attenuata; sea pansy, Renilla kollikeri; sea pen, Stylatula elongata;

Diopatra splendidissima; oppossum shrimp, Acanthomysis costata; Epitonium

tinctum; olive snails, Olivella spp; sand star, Astropecten spp; brittle
star, Amphiodia spp; sand dollar, Dendraster excentricus; speckled
sanddab, Citharichthys stigmaeus; and California halibut, Paralichthys
californicus. Additionally, the thornback Platyrhinoidis triseriata,
shovelnose guitar fish, Rhinobatos productus, and the round sting ray,

Urolophus halleri, were found.

During the series of dives made within the ASBS, both for the
survey and on previous dives, many species of fish other than those
included in Appendix II were observed. However, the listing is Timited
to those fish which were known to be sandy substrate-oriented.

Intertidal Biota

The intertidal areas of the San Diego Marine Life Refuge ASBS
consist of three substrate types: a gently sloping sandy beach; a
series of concrete pier pilings; and a rocky reef system made up of
mudstone boulders, ledges, and a dike. The sandy intertidal and sup-
ratidal areas are restricted to a handful of species (Appendix III),
whereas the rocky reef complex contains a large diversity of plants and
animals. The concrete pier pilings exhibit a limited rocky flora and
fauna-~all species found on the pilings were found on the rocky reef
systems but only a few of those found on the rocky reef were able to inha-
bit the pier pilings. Appendix IV contains a listing of those species
found in the latter two habitats; observations were made chiefly in the
intertidal zones.

The part of La Jolla Shores beach that is contained within the
ASBS, known locally as Scripps beach, is entirely open to the sea, but
the presence of the La Jolla Submarine Canyon produces a fauna that is
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The flora in the intertidal rocky substrate is dominated by red

algae and surfgrass, Phyllospadix. These are virtually everywhere in

the intertidal zone. Other attached plants are also abundant or common
in the various tidal zones: yellow rock weed, Pelvetia fastigiata, is

the most censpicuous form in the high intertidal zone, although another
brown algae, probably Scytosiphon lomentaria, is more abundant in the

upper margins of the Pelvetia-zone. The tops of many boulders and ledges
in the tidepools contain a mat of coralline red algae, with many speci-
mens of Enteromorpha and Sargassum interspersed throughout the area.

Sea Jettuce, Ulva, and Pachydictyon are alsc very common throughout the

lower and middie zones, as is the very abundant surf grass. Sponge
cushion, Codium, woody chain bladder, Cystoseira, Halidrys, Eisenia, and

Gelidium were seen occasionally, but these were not common.

The species observed and listed for the rocky intertidal area are
representative for those given for a semi-protected outer rocky coast.
There are not any unexpected species, although the densities noted are
not in perfect accord with published 1iterature.

The species important to the community dynamics of the area include:
Enteromorpha, Pelvetia, and crustose and coralline red algal cover; the
incidence of soft red algae; Phyllospadix cover; Anthopleura spp. distri-
butions; Phragmatopoma californica buildup; incidences of other poly-

chaetous tube worms; notation of the various species of barnacies and
limpets, littorine or periwinkle snails (Littorina spp.), and the black
turban snail, Tegula funebralis; and numbers, sizes, and movements of

the California spiny lobster, Panulirus interruptus. Fish that should
be included are the wooly scuipin, Clinocottus analis, anc tne opaleye,

Girella nigricans.

The plants and animals observed on the concrete pier pilings represent
a greatly abbreviated 1isting of the species noted for the rocky reef.
The primary species noted on the concrete pier piling were: bay mussel,
Mytiius edulus and the California mussel, ﬂ. californianus; Chthamalus

spp. and Balanus spp., twc genera of barnacles; gooseneck barnacles,
Mitella spp. and Pollicipes polymerus; Littorina planaxis and L. scutulina,

two species of littorine or periwinkle snails; several species of anemones,

including Anthopleura elegantissima and A. xanthogrammica; and sea

lettuce and Eisenia, at the base of the pilings.
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The intertidal species most likely to be influenced by human use in
the San Diego Marine Life Refuge ASBS is the grunion, Leuresthes tenuis,

and several of the shore birds; however, storm and spillage runoffs may
adversely affect those elements that are sedentary or only slightly
mobile.

Landside Vegetation

The land mass adjacent to the San Diego Marine Life Refuge ASBS is
situated in the midst of developed residential and institutional areas
so that the landside vegetation is primarily introduced and non-native
or species that proliferate in disturbed-land sites. Steepness of the
cliffs along the northern third of the ASBS 1imits the native plants to
an occasional individual of the cliff spurge, Euphorbia misera, and

Frankenia palmeri. The most conspicuous and abundant plant along the
cliffs and above the sea walls is the ice plant, Mesembryanthemum spp.

Unigue Components

Two species of fish are included as being unique in their influence
on humans. These are the grunion, Leuresthes tenuis, and the California

halibut, Paralichthys californicus.

The grunion is well known throughout southern California for its
peculiar spawning behavior. It is included as a migrant component of
the sandy intertidal zone as the female, usually accompanied by several
males, swims completely out of the water to lay her eggs in the moist
sand. She digs with a wriggling, tail-first motion into the sand with
the males wrapped about her, deposits her eggs, and then wriggles back
to the sea.

Walker (1952) gives an excellent review of the 1ife history of the
grunion. Although a great deal of information has been assessed on the
aspects of spawning of the grunion, not much is yet known about the
major part of its 2-3 year 1ife span. Grunion apparently do not stray
far from the beach areas on which they spawn.
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Human use of the beaches and areas of the ASBS has appeared to
influence the behavior of the grunion. The lighting of Kellogg Park in
the southern end of the ASBS, coupled with the shoreline spotlights at
the base of the Scripps pier, have served to concentrate much of the
spawning runs of the grunion to that stretch of beach between these two
lighted areas. But even there, the spawning runs are limited; the
compietely darkened beaches north of the ASBS, in that stretch approp-
riately called Black's, are now the best areas to observe a large run of
spawning grunion.

The California halibut, Paralichthys californicus, is a favorite

food fish of many anglers and spearfishermen. The San Diego Marine Life
Refuge ASBS permits the taking of fish species, and the sandy areas
beneath the Scripps pier and the sand/rock margins of the Dike Rock-
North Reef complex are considered excellent for halibut. Halibut are
generally found buried in sand or lying on top of the sand near rocks,
seaweeds, and between rows of sand dollars, at varying depths from
intertidal areas to deep waters. They have been reported to 72 pounds,
although a 61.5 pound fish is the largest verified record (Feder, Turner,
and Limbaugh, 1974). This fish is reported to have been about five feet
Tong.
The halibut feeds on squid and small fishes, including other flatfishes.

They are known to frequent shallower depths during periods of grunion

ruUns.
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Governmental Designated Open Space

The La Jolla Community Plan serves as the long-range policy guide
for the future land use development of La Jolla. 1Its objectives and
recommendations are in accord with the California Coastal Plan. One of
the objectives calls for all types of open space to be preserved wherever
possible. The plan points out La Jolla's reputation as an attractive
seaside residential community and notes that its attraction to tourists
is largely due to its fine beaches, parks, and topographical features.
These assets should be emphasized for the benefit of community residents
and visitors. Implementation of this objective is generally proposed
through maintenance of La Jolla's relationship to the sea, through
protection and improvement of existing physical and visual access to the
shoreline and ocean. The plan calls for all forms of open space to be
preserved--beaches, parks, cliffs, scenic vistas, tidepools, coastal
waters, and canyons. Although the La Jolla Community Plan lists 27
specific recommendations for the Open Space and Recreation Element, only
the following are specifically pertinent to this discussion of the ASBS
(1isted in same numerical designation as in La Jolla Community Plan):

"}l. The City's beach and park land along the shoreline should
be expanded wherever possible.

2. Construction, grading, or improvements of any sort,
except those mentioned in this Plan, should be discouraged at beach
areas. Public access to the shoreline should be increased (or
improved) wherever possible...

3. No additional parking facilities should be provided
adjacent to beach areas...If additional beach utilization is con-
sidered necessary, alternative means of transportation must be
explored.

4. New developments should not prevent or unduly restrict
access to beaches or other recreational areas.

5. A connected system of shoreline walkways should be developed
to extend from La Jolla Shores Beach to Hermosa Terrace Park.

6. A1l beach lands in the public domain should be dedicated
or otherwise legally reserved as park area to assure future public
usage.
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TABLE 5. ATTENDANCE ESTIMATES FOR LA JOLLA BEACHES FROM SAN DIEGO CITY
LIFEGUARD SERVICE RECORDS.

Beach
Date La Jolla Shores Ellen Scripps Cove
1972 1,760,200 296,425
1973 1,320,943 207,617
1974 1,165,692 221,620
1975 1,482,262 320,659
1976 1,939,096 462,415
1977: - 1,673,290 (10 months) 308,710 (10 months)
Jan 64,400 21,965
Feh 111,900 23,773
Mar 44 550 17,000
Apr 128,700 25,050
May 116,195 30,345
Jun 204,720 23,850
Jul 446,950 59,100
Aug 293,400 52,102
Sep 187,100 k2,750

Oct 175,375 12,775
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argentea, bonito, Sarda chiliensis, kelp or calico bass, Paralabrax
clathratus, cabezon_Scorpaenichthys marmoratus, sculpin, Scorpaena guttata,

mackerel, Scdmber'japonicus, and yellowtail, Serioia dorsalis. The
winter fishing fs primarily for rockfish, Sebastes spp., and assorted
bottom fishes. Interviews with the two leading sportfishing companies
that regularly send their boats to La Jolla indicate that all skippers
are aware of the protected status of the San Diego Marine Life Refuge
for invertebrates and ptants, but that taking of fish in these waters is
permitted. However, they consider the waters of the ASBS to be too
shallow and unproductive for their commercial operations. The proximity
of fishing to the ASBS is dependent on the skipper, the weather, and the
quality of fishing in Scripps Canyon.

The California gray whale, Eschrichtius gibbosus, travels fairly
close to shore on its southward migration from the Bering Sea to the
bays and lagoons of Baja California. This migration has become a great
public attraction, toming within a few hundred meters of shore at certain
spots. There:are-wha1e-watching boats, carrying more than 50 passengers,
that daity ply the witers off La Jolla during January and February, as
well as numerous small boats that intercept and follow the whales.

Scientific_Study Uses

The ASBS has been, and continues to be,a study site for a wide
variety of scientific investigations. The proximity of Scripps Institu-
tion of Oceanogfaphy, which celebrated the 75th anniversary of its
founding in 1978, has greatly promoted the use of the surrounding waters,
including the ASBS, for scientific studies. Many geological, chemical,
physical oceanegraphic, and biological studies have been conducted
either wholly or in part within the San Diego Marine Life Refuge or its
immediate envirdns.‘ The following 1ist is representative of the recent
studies completed to date; 1isting is chronological.

B.H. McConnaughey and D.L. Fox, 1949. Anatomy and ecological
aspects of the b1oodworm, Euzonus mucronata. Study site La Jolla Shores
beach.




J.C. McGowan, 1954. Sexual bhehavior and spawning of the squid,
Lotigo opalescence. Observations at the head of La Jolla branch of the

La Jol1la Submarine Canyon.
W.R. Coe, 1955. Ecological studies of the bean clam, Donax gouldi.

La Jolla Shores beach.

C. Limbaugh, 1964. T.A. Clarke, 1971. Life history aspects of the
garibaidi, Hypsypops rubicunda.

R.W. Holmes, P.M. Williams, and R.W. Eppley, 1967. Study of red
tides of 1964-66 in La Jolla Bay.

E.W. Fager, 1968. The composition and dynamics of a shallow subtidal

sand bottom epifaunal community. Study sites in the vicinity of Scripps
pier. '

C.L. Hubbs, A.L. Kelly, and C. Limbaugh, 1970. Feeding preferences
of the Brandt's coromorant, Phalacrocorax penicillatus. Nesting and

roosting sites above La Jolla Caves.
A.C. Hartline, 1972. 1Investigations into the ecology of the subtidal
acorn barnacle, Balanus pacificus, using the Zostera bed aiong La Jolla

Canyon as one of the study sites.

T.J. Chow, H.G. Snyder, and C.B. Snyder, 1976. Mussels as an
indicator of Jead pollution. Specimens from Scripps pier.

M.S. QOlsson, T.D. Finnigan, S.R. Glass, A. Milgrom, R. Kaufmann,
R.A. Arkin, G. Rankin, and V. Paul, 1977-78. Studies on poputation
dynamics and migration of the California spiny Tlobster Panulirus
interruptus.

E.D. Goldberg, V.T. Bowen, J.W. Farrington, G. Harvey, J.H. Martin,
P.L. Parker, R.W. Risebrough, W. Robertson, E. Schneider, and E. Gamble,
1978. Concentrations of Ag in the tissues of Mytilus.

M.S. Olsson and G. Newston, 1979. Population studies of the red
urchin, Strongylocentrotus franciscanus.

The ASBS and the adjacent San Diego-ia Jolla Ecological Reserve
ASBS are the sites for considerable scientific projects of note. The
character of the biological studies in this area has changed conside-
rably with the establishment of the Ecological Reserve in 1972. 1In
situ, natural population investigations have replaced the collection-
oriented, laboratory-based studies of the past. SCUBA diving has pro-
vided the means of conducting these studies effectively in both ASBS.
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Transportation Corridors

Shipping lanes are considerably removed offshore from the ASBS, and
the primary surface water traffic is confined to sailboats and an occas-
ional powerboat. Since the waters of the ASBS are shallow, the boating
traffic rarely invades the actual ASBS.
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ACTUAL OR POTENTIAL POLLUTION THREATS

Point Sources

There are no industrial or municipal wastes that are deposited in
the ocean within a mile of the ASBS. The closast wastewater treatment
plants are the Metrc plant at Point Loma and the San Elijo Treatment
Plant. These are Tocated at straight-1ine distances of 12.7 and 9.2
miles, respectively, from the nearest border of the San Diego Marine
Life Refuge ASBS. The nearest solid waste disposal site is located at
Miramar, a distance of slightly more than 6.5 miles. There are no
thermal effluent discharges anywhere near the ASBS.

Closure of the waters within the ASBS has paralleled heavy rainfall
and associated flooding, which, when combined with sewage line breaks,
have resulted in contamination of much of the local nearshore waters.
Although the La Jolla Shores area has been subjected to closures within
this period, each closure was for less than two full days; in each of
the 3 to 5 cases, this beach was the first one given clearance in the
San Diego area.

Nonpoint Sources

A report on the trace metal concentrations in the California mussel,
Mytilus californianus, noted high concentrations of lead (Pb) and silver (Ag)
in specimens collected in the ASBS or in adjacent waters. The report

does not credit these elevated concentrations to any specific source;
however, speculation that the Point Loma municipal discharge is the
contaminating source is offered, although concession is yielded for
other point or nonpoint source discharges contributing to these observed
mussel tissue enhancements (Stephenson, Martin, Lange, Flegal, and
Martin, 1979).
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SPECIAL WATER QUALITY REQUIREMENTS

The present level of water quality within the San Diego Marine Life
Refuge ASBS is of sufficient quality to enable the unique components to
thrive as expected. Grunion, Leuresthes tenuis, and California halibut,
Paralichthys californicus, occur in substantial numbers throughout the
ASBS; hence, the quality of water is conducive, or at least non-inhib-
atory, for the growth and maintenance of these organisms.
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ANNOTATED B(BLiOGRAPHY

Caltifornia State Water Resources Control Board, 1976. Areas of
Special Biological Significance. pp 13, 50 {Fig 29}

Chow, T,J., K.G. Snyder, and C.B. Snyder, 1976. 'Mussels (Mytilus sp)
as an indicator of lead pollution, Science of Total Environment 6:55-63.

Notes high concentration of lead in mussels taken from Scripps pler.

Coe, W.R., 1955. ‘''Ecology of the bean clam, Donax gouldi, on the
coast of southern California." Ecology 36(3):512-51%,

Massive population fluctuations at La Jolla Shores beach.

Data Collection and Processing Group, Marine:life Resources, 1916-
Current, Unpublished compilation of oceanography observations taken
at Scripps Institution of Oceanography. Frances Wilkes was especially
helpful in locating and reproducing these extensive records which
formed the data base for Tables 1-4 and Appendix .

Fager, E.W., 1968. YA sand-bottom epifaunal community of invertebrates
in shallow water." Limnology and Oceanography 13(3):448-k6k4.

Report of a b-year census-of-9-species (3 coelenterates, 3 gastropods,
2 echinoderms, and 1 decapod} in sand bottom community south of the
Scripps pier. Station at 5-10 meters of depth. Discusses possible
mechanisms for maintenance of stability.

Goldherg, E.D,, V.T. Bowen, J.W. Farrington, G. Harvey, J.H. Martin,
P.L. Parker, R.W, Risebrough, W. Robertson, E, Schneider, and E. Gamble,
1978, "The Mussel Watch." Environmental Conservation 5:101-125.

Reports high concentrattons of Pb and Ag in mussel tissue from the
San Diego~La Jolla Marine Ecological Reserve ASBS,

Hartline, A,C., 1972. 'The ecology of the subtidal acorn barnacle,
Balanus pacificus Pilsbry." Ph, D, Dissertation, University of California,
San Diego.

Notation of Zostera marina bed at southern rim of La Jolla Canyon.

Holmes, R.W., P.M. Williams, and R.W. Eppley, 1967. 'Red water in
La Jolla Bay, 1964-66."" Limnology and Oceanography 12(3}:503-512,

Composition and densities of red tides; causative mechanisms.
Hubbs, C.L,, A.L., Kelly, and C,L. Limbaugh, 1970. 'Diversity in feeding
by Brandt's cormorant near San Diego." California Fish and Game 2&&3]:
156-165,

Listing of food of this conspicuous bird; - describes feeding behavior.
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1.

12,

13,

1h,

15.

i6,

17,

Inman, D.L,, 1953, "A real and seasonal variation in beach and
nearshore sediments at La Jolla, California." Technical Memorandum
Number. 39, Beach Erositon Board, Corps of Engineers.

Excellent discussion on the movement of sand within the area on
a seasonal basis.

Keen, E.A., 1976. 'San Diego's Coastal and Marine Enviromment.' in
San: Diego: an introduction to the region, edited by P.R. Pryde.

pp 87-102,

General description of the marine environment.

Kennedy, M.P,, 1975. "Geology of the San Diego Metropolitan area,
California: Section A. Western San Diego Metropolitan area--Del

Mar, La Jolla, and Point Loma 7% minute quadrangles." California
Division of Mines and Geology Bulletin 200,

Comprehensiye reyiew of the described area. Excellent for
background geological information on the land mass adjacent to the
ASBS,

Kobayashi, B.N., 1979, 'California Marine Waters Areas of Special
Biological Significance Beconnalssance Survey Report: San Diego-
La Jolla Ecological Reserye.'' California State Water Resources
Control Board Water Quality Monitoring Report No. 79-1.

Descriptions of location, size, nearshore waters, submarine
topography, geophysical characteristics, climate, biota of ASBS
imped iately adjacent (south) of San Diego Marine Life Refuge.

Limbaugh, C.L., 1964, 'Notes on the Tife history of two Californian
pomacentrids: garibaldis, Hypsypops rubicunda (Girard)}, and
blacksmiths, Chromis punctipinnis (Cooper). Pacific Science 18(1}:41-50,

General life history notes of the garibaldi.

McConnaughey, B,H,, and D.L, Fox, 1949. '"The anatomy and biology of
the mayrine polychaete.Thoracophelia mucronata (Treadwell), Opheliidae."
Untversity of California Publications In Zoology 52})21:310-3h0.

Aspects of the biology and anatomy of the bloodworm {now in the
genussEuzonus)} along Scripps beach.

McEuen, R.D., and C.J. Pickrey, 1972, "Seismic risk in San Diego."
Transactions of the San Diego Society of Natural History 12333f62.

McGowan, J.A., 1954, "Observations on the sexual behavior and
spawning of the squid, Loligo opalescens, at La Jolla, California,"
California Fish and Game L4O:%/-Gh.

-
.
"

Notes on spawning of squid in La Jolla Submarine Canyon.
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18. Moore, G.W., 1972. '"Offshore extension of the Rose Canyon fault,
San Diego, California." Geological Survey Research, United States
Geological Survey Paper 800-c:113-116.

Rose Canyon fault part of zone of faulting which includes the
Newport-tnglewood fault and the Vallecito and San Miguel faults in
Baja California,

13. Olsson, M., and &, Newton, 1979. "A simple, rapid method for marking
individual sea urchins." California Fish and Game 65(1):58-62.

20, Otisson, M., A. Milgrom, T. Finnigin, S. Glass, R. Kaufmann, R. Arkin,
and V. Paul, 1979. "investigation of the California spiny lobster,
Panul iyus tnterruptus.! Manuscript (accepted for publication by
California Fish and Game),

2~year study of the population dynamics and migratory patterns
in the San Diego-La Jolla Marine Ecological Reserve ASBS.

21, Shepard, F,P., and D,L. toman, 1951, *'Sand movement on the shallow
inter-canyon shelf at La Jolla, California.”" Technical Memorandum
No. 26, Beach Erosion Board, Corps of Engineers.

Detailed description and discussion on the transport of sand
into the Ecological Reserve and Marine Life Refuge areas,

22, Simons, RB.S., 1977. "Seismicity of San Diego, 1934-1974.'" Bulletin
of the Seismological Society of America 67(3):809-826.

Listing of seismic activity and evidences for activity along the
Rase Canyon fault,

23. Stephenson, M.D,, M.Martin, S.E. Lange, A.R. Flegal, and J.H. Martin,
1979. ‘'Trace metal concentrations in the California mussel, Mytilus
~ealifornianus.'" Water Quality Monttoring Report No. 79-22.°

Discussion on the high concentrations of Pb and Ag observed in
mussel tissues within the San Diego-La Jolla ASBS,

24, Walker, B.W,, 1952. " guide to the grunton.'" California Fish and
Game~38 (3) :403-420,

An excellent review of the 1ife history and unique spawning habit

of this atherine fish of southern California. Remarkable photographs
detail the spawning behavior,
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